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Th_i3 application is a < agg t inn gtion in pari; of Serial 
Mo. 07/309,131 filed February 13, 1989, 
BariwrrroCTid of the rnventian 

■me present: Invention relates to a "new and. i mp ro v ed" 
5 leveling device and system designed to repetitively adjust 
a structure to any desired level using a single leveling 

device or any azxasg«avit or a plurality of tila daric«. 

As most present day leveling devices and-, systems are used, 
Tot example, once a structure is leveled, the device is 

10 removed,, and the st ructur e may not be repositioned in the 
event the structure requires leveling again thereafter. 

Tiiiies, ths present invention relates to the art of 
stabilizing stru ctures that have become unstable or require 
re— adjustment- The new and improved leveling device enables 

15 any structure to be stabilized or- adjTxstad in any dlracttion 
along x, y, or z axes depending upon how the leveling 
device is positioned. Further, the new end improv ed 
leveling device may be re-adjusted to meet future 
requirements or changing conditions. The device of the 

20 present invention accoaplisnea this result by an insertion 
means of matter which can be any viscous liquid solution 
comprising liquids and particles whereby tne particles may 
consist of sand, rocle, beads , glass r soda, j«U, or any 
other liquid soluble particulate. The alterative use of a 

25 gaseous compound including for example, air and particles 
may also be employed in place of a liquid and particle 
solution. The insertion of said natter would 
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allow on site, adjustment of the leveling device . The 
i mprove ment of thia d«vic*t over pre— existing' sinilar 
devices is its ability to stabilize through removal or only 
the liquid front the solution 'through an outlet msaaa, oar in 
3 the alternative, by means o£ a filter mean* to allow 
adjustment to a desired position. The filter means acts to 
prevent Che particles from escaping the chamber, but allows 
the liquid to be removed from said Chamber within the 
device. The filter means may consist of a screen, or any 

XO other n»ans of pxwcuxtiag the releasa o£ paarfci cX e a fros 
said chamber. The particles remain in the leveling device,, 
thus rendering the leveling device and structure stable 
without pressure on seals until future adjustments are 
required. If in the futur e the structure becomes unstable 

IS or the leveling device requires adjustment , the solution 
with additional solids may be inserted into the leveling 
device to further stabilize, or adjust the structure , 
thereafter, the process of rem o vi ng em id, eolation through, 
said outlet means, or filter, is repeated. 

20 One application for this device is foundation repairs . 

foundation failure may be manifested in several ways, such 
as cracKs on interior and exterior walls, separat ion s 
between brioc veneer ana window frames, separations at the 
corners of facia or trim boards, misaligned door frames 

25 (doors that will not close, that sometimes open by 
- themselves, or- which, do not fit sqoairely in fhef r- rrnuia c) , 
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separations between rafters and ridge beasts r and S-Loping 
floors. Bhataver the causa or matnif «*ti*-ti«m r -Ida* condition 
must be corrected or eventually the rtxuctura nay collapse 
or have to be condemned. Prior art corre ctive measures 
5 distress include moisture stabilization, foundation 
underpinning, driven pce-caat piles, moisture barriers and 
mud pumping. The use of drilled piers to underpin, a. 
foundation is perhaps the most common remedial measure in 
use today. However, this only accomplishes a temporary 

10 leveling- result, because environmental conditions may cause 
soil conditions to change. The device of the present 
Invention allows for subsequent readjustment in accordance 
with changing conditions. Prior art leveling techniques 
have disadvantages such as disastrous results If the piers 

IS should fail, and the disruption of normal activities during 
their construction or subsequent: re— leveling. 
Additionally, if proper maintenance is not applied, such, as 
moisture mwiTrhfrmnne, the foundation say have to be re- 
leveled on the piers by re- jacking and placement of 

20 additional steel shims. The new and improve d leveling 
device would not require such maintenance, nor additional 
digging. 

Th.m nw and i mprove d leveling deviate end system should 
not be limited to the above embodiments only. Further 
i 25 alternative embodiments include; a} leveling shoring sites; 

h) leveling excavation sites; c) leveling an shore or 
offshore structures used in drilling far ail or other 
hydrocarbons; and, d) ' leveling b ri d g e s and other 


Received from < 28139/6929 > at 10/9/03 11:59:37 PM [Eastern Daylight Time] 


Thursday, Octobsr 09, 2003 11:05 PM 


2813976929 


WO 92/03621 PCT/US9 1/06401 

♦ 

structures. These applications srs illustrative only, and 
tHa laralia? device should a&fc b« limi-fcaxtj t hr-ratu. 
g»TW«arv of She. TmrwTrftrtn 

The present invention replaces jacks, concrete falocXs , 
5 steel anions, end any other static device that does not 
allow re-adjustment. As with the 'prior art this invention 
replaces, the leveling; device nay he used, vith piers, 
driven or pressed piling, poured in place footers on bell 
bottom piers, or any of the usual foundation repair 
10 techniques. nnliko the prior art,, aach pile, pieir gr 
column is equipped with its own leveling device as a 
permanent and repetitively adjustable part of the 
structure. The leveling device may comprise for example a 
hydraulic jacJcing cylinder and piston- This jade may be 
15 ati^iched to, embedded within , Corned within or otherwise 
made part of the pier pile a column, or the structure 
itself above the pier pole or column. A viscous liquid 
solution is inserted into the lanral Imj d<wic» to adjust tb« 
structure to the desired lev*!.. A circuit conn ecting each 
20 device to the solution supply may he used with individually 
operable valve means for each device. The device may be 
placed in any planar direction (x,y,z) between any two 
structu res, or between any structure and a stable surface 
to accomplish the leveling of the struct ure. 
25 An inlet and outlet means may be provided to each 

leveling- device to allow the salutioTi to be inserted, and 
the particles remain in the chamber while removing said 
liquid only. The inlet and outlet Tn^nn«» may be positioned 
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at a«parnt« loewtlone leading to t±u> chamber tnat Houses 
the matter, or they may be a single inlet/ontiet aaans 
pasi.-fcion«d at ana Location leading to r£x« chamber that 
houses the matter- Each Inlet and outlet taans, whether 
3 separata or a single part, may He within the piston, or 
the Base leading to said chamber- Alternatively , a filter 
means nay be used in conjunction with said inlet and/ or 
outlet beans to prevent the escape of said particulate, and 
allow tba ralaua or the liquid, from the chamber. 

10 Additionally, the inlet line nay include a one way check: 
vaXva or other valve to prevent the solution from returning 
to the injection means. The outlet line also stay include 
a valve to allow removal of the liquid at a desired rate 
and for more control of the leveling- process. 

15 One major advantage of the leveling: device is that it 

is inexpensive and nay be left in place with the inl t 
and/ or outlet means leading to a etnrfn.ee after the 
structure has been leveled. If at a later time re- 
adjustment of the structure is required,, an insertion 

20 device may be r«-connected to the inlet means whereby the 
solution is inserted to re-adjust the structure. 

arft*f pgrertptlpn qr tn« prating 

Fig. 1 is a side elevational view in cross section of 
one embodiment of the leveling device of the present 
25 invention. 

Fig- 2 is a side elevational view of one embodiment of 
the leveling device of the present invention* 

Fig. 3 is a side elevational vxew of a second 
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«3Hjfc>ort-fwt&*yc of tins leveling device or t&e present i n v en.tt i.on- 

F ig. 4 is a sida alavational view in oress section of 
a second sneodimant: of the leveling dtevica of tit* presant 
5 invention. 

rig- 5 is a side alevational view in partial cross 
section of -che leveling device of the present invention. 

Pig. € is a side elevational view in erase section of 
a third, ambodinente of tin* leveling davT.ce OS tlte present 
10 invention. 

Fig. 7 is a side elevational view in cross-section of 
a fourth embodiment of the leveling davice depicting the 
initial insertion of the solution into the chamber of the 
device. 

15 Fig. 8 is a side elevational view in cross-section of 

the f ourth embodiment of the leveling device depicting the 
insertion of tn» solution into the dinmhwr to a rin&i 
adjusted position, 

P^pprtPtion °X tt« pre, jarred T^ntaff<llBffTr& 

20 For a detailed description of the preferred embodiment 

of the invention the reader is directed to the accompanying 
: ; r^ darewings- 

In Fig. 1 there is depicted a cross sectional view of 
the preferred embodiment of the s tructur e leveling device 
25 generally depicted at 100. The device- is comprised of a 
outer housing 101 made of suitable pressure and corro sion 
resistant Material. In one embodiment the housing is T>»t rie 
from filament wound fiberglass and epoxy. m an 
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aitarnativa embodiment the Housing and basa are constructed 
of 4 hard enable resin likely composed af glass beads, but 
may employ any other compound, or WHtral capable of 
Withstanding -the compression lo*d-e that Larga structures 
5 axe likely to exhibit. Xzt -the lower end of the housing; 101 
la a base 102. For ease of manufacture, the base 102 stay 
be of a hardenable material vhi.cn is simply poured into the 
* : housing 101. Grooves 104 and 10S s«m to retain th 

harden«d base XQZ within the housing 1DX. Alternatively, 
10 the base may be machined with the housing; or threaded into 
the housing. In either case the base must be in "sealing 
/ engagement with the inner aurfaca oS the housing. 

A piston 103 is slidably mounted within the housing 
■ » 101. A seal 108 is provided between piston X03 and th 

.'- 15 inner surface of housing 101. Between piston XQ3 and be e 

102 there is defined a chamber 112 the volume of which 

-"V 

ohan?«s as the piston 2.03 moves within the housing 101- An 
internal horizontal passageway comprising opposed radial 
passageways 109 and 110 extends through piston 2.03 near the 
»'." 20 upper end- An vertical pas s a g eway XXI in piston X03 

connects the horizontal passageway with chamber 112. 

Inlet and out! at Tines 1X3 and 116 respectively are 
connected to passageways 109 and 110 respectively by 
connections 1X3 and 1X4- Connections; 113 and 114 are 
2S connected to the openings ©£ the passageways by 
conventional means, i.e., threads (hot shown) . 

To the end of line 115 is co nnected a valve 117. Ia.ne 
115 together with valve 117, fitting 1X3 , passageway xo* 
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and. passageway 111 males op the matter i-rLLtt: means. To the 
and of lint 116 is connected a valve US. U_ne 116 
together with valve lis, fitting 114, passageway no and 
. . passageway 111 mate up tHa liquid OttClat means. The lines 

5 115 and 116 are preferably of stainless steel, hut: can be 
of any' suitable high pym>u ga material - 

Befexrina now to Fig's, f and a, an alternative 
to the dual inlet and outlet means is to provide a single 
inlet/outlet means for the natter. The matter is injected, 
10 701 and a oi, into the cylinder to the desired level, and a 
filter thereby circumvents the pump at the external end of 
the . inlet/ outlet means allowing cor the escape of the 
liquid but not the particulate. tM«? allows the 
particulate to remain in the cylinder, thereby stabilizing 
15 the cylinder at the desired level 801. 

A grout cup 108 is p r ov ided at the upper end of the 
piston 103. Sua gro ut cup 108 may be filled with 
hardenable material and is designed with walls which will 
collapse with pressure. The hardenable material will then 
la deform to fill any unev en surfaces on the under side of the 
foundation being leveled providing an evenly distributed 
load across the piston. 

Fig. 4 depicts an alternative embodiment of the 
structure leveling device generally indicated at 400 . This 
25 embodiment Includes housing 401 with, base 402 and piston 
403 defining chamber 412. The base is retained in place 
similarly as the first embodiment, i.e. , by grooves 404 and 
405 . Similarly a seal 408 is provided, bertween piston 403 
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ana Housing 401. However, in contrast to ti» first 
embodiment, the iaJLwt: ami outlat means an p rovided tirrangii 
the housing 401 and base 402. The norizontal passagaway is 
provided tarongh hanging 40i and baa* 402 and comprises 
5 opposed and aiigni-d radial passageways 409a and 4X0a 
- through basa 402. Vertical passageway in basa 402 connects 

the horizontal passagaway to chamber 412. Lines 413 and 
416 along with -valves 417 and 418 are connected to 
passageways 409 and 410 respectively as in the first 
10 embodiment with connections 413 and 414 to complete the 
matter inlet and outlet means. 

In operation,, an injection soure*, sucn as a grease 
gun or high pressure pump, is connected to the inlet line 
of either embodiment whereby the matter is inserted into 
15 the c hamb er. The matter forces the piston away from the 
base thereby- fnitrjatlTig expansion of the piston away from 
the base. Tbe valve prevents the liquid from escaping. If 
the piston must be lowered, the valve is opened to release 
the pressure and remove the liquid from the chamber. 
20 Referring new to Vxtj. 3 there ia depicted cue 

embodiment of the leveling device of the present invention - 
This embodiment would be particularly useful in new 
construction where it could be poured in place before the 
foundation is laid. The device is shown to comprise a 
25 poured coluan 201 about reinforcing steel bars 202. The 
lower end is flared into a bell shaped foot 202 for 
expanded support. The housing 101 of the leveling device 
is placed into the uae nr e d concrete a-e tn.e tipper and efi r.hn 
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column with the pisZon 10 3 exposal.* Inlat and outlet Lines 
115 and 11 « j*c* led to tlna surface off tfa* forLmda.ti.ort- 
Axter the concrata has hardened the grade bean. 203 and 
foundation zo* say be pamnad. The device is djracfcly 
5 beneath the grade beam 20S supporting the floor stud 20 S, 
wall joist 209, wall board 207 and floor facia zaa_ Thus, 
read jt» » Cae nt say conveniently be pa ct a o ad at a laces- date 
if the foundation settles. 

Referring now to Pig. 3, an alternative embodiment off 
lO the leveling device is depicted. • This embodiment is 
typical of that used to correct existing foundations. The 
laore for tba column 301 is typically off vertical to avoid 
the existing foundation. The column 301 still surrounds' 
the steel bars 303 and comprises a bell shaped foot 302. 

IS Howav«r . daa to the offset form off «rfa ^ fogndatjaB ggedo 
beam 3 05, a cap 310 is required at the upper- end off the 
column. The housing 101 off the leveling device is placed 
in the uncured concrete of the cap 310 directly below the 
grade beam 305 with piston 103 exposed. When the concrete 

20 has cured, matter may be Inserted Into tne <-*~™**—r whereby 
piston 103 is adjusted to level the foundation- An 
alternative to insertion of matter compri titrj li qu id and 
paxtilclflUB ix to insert the liquid fallowed by the insertion 
of particles, thereby providing stability, and displacing 

25 the liquid which is later released through said outlet 


Fig. 5 depicts a system for leveling a foundation. As 
snown at -cne l*rt or tne figure, excavation, so* is first 
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made in t&a surface 503 near and under tae foundation 501. 

A shaft SOS La than dariXl=a, auuaXly at: a aliglrc: exx^Xa, 
anderneath the foundation. Tfc& shaft is usually flared at 
tiia bottom to form a bell 307. WwtrU bars 506 are then 
5 placed into th.cs shaft and concrete poured about tbe bars to 
fill the shaft- A. cap 510 is provided at the Tapper end. of 
tae column 502 waicn extanas under tare counaatlon 501. 
Before the concrete has cared, the leveling devices ara 
placed into the caps 510 between the column and the 
XO foundation 50X. The lines (not shown)* arm than lad to tb« 
surface and the excavations filled. As shown, a plurality 
- of the columns containing leveling devices is strategically 
placed about the foundation (often under the middle portion 
of the foundation also) . A loop or circuit from a 
is p*-«s*ux-izwi solution source way connect ea.cn device in 
series. After all concrete has cored, the natter and/or 
liquid may be pumped into each device, simultaneously or 
individually and/or released as necessary, nnti T. tha 
foundation is leveled. Then idle, liquid portion of the 
20 matter may be released through said outlet means p r o vi rtlncy 
stability to said structure. The matter may be any 
solution of liquid, particles, and/ or gas suitable far- the 
purpose of leveling structures. 

In yet another embodiment, a hardenable material may 
25 be substituted for the liquid which will fill the chamber 
and harden with time. While this procedure may be used 
with any of the devices, a special device for this 
application is shown in Fig* s. As in una other devices. 


Received from < 2813976929 > at 10/9103 11:59:3/ PM [Eastern Daylight Time] 


Thursday, October 09, 2003 11:05 PM 


2813976929 


2-2 

ttils one also includes a cylindrical Bousing sax with base 
602 and piston 603 defining a chamber 612. Howaver, two 
lniacs and outlets to the chamber are included as the first 
used would be filled with, the hardenabla mat: * rial - X 
5 tapered or T shaped plug 62a is inserted in the bottom of 
one of the passageways sua to be used later ta prevent the 
hardenable material from filling the passageway. When the 
new narde n able material is pumped into the device, the 
plug, hold by friction, will a imply be forced ottfc af the 
10 end and allow the new nardenable material .to enter the 
chamber. 

The use of the nardenable material or solids in the 
solution is preferred because as it sets it protects the 
seals from pressure- Over a lengthy period of time with 

15 normal liquid, the pressure on the seals may cause to 
deteriorate and allow the piston to sink in the housing and 
thus Asfeat the leveling function. Bowsror, the use of 
hardenable liquid or a solution of liquid in combination 
with particles and/or gas, wherein the liquid pressure is 

20 released leaving the load to be carried by solids in the 
solution negates this effect. 

The piston can be lowered by simply purging or washing 
out the solids by introduction of a pure fluid or one that 
contains no solids through one port or inlet into the 
25 cham b e r of the cylinder while opening- theotber port or 
outlet to allow the combination solution carrying the 
solids to flow out. This can be carried out in a cylinder 
having a single inlet by using a catheteriilce line through 
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the inlet to i ntrodu ce -the pure fluid while allowing the 
inlet line exte r ior or the "■^h at °r no carry the 
combination solution as the device is purged of solids. 

Many ■edlijeatioaa art* variation* be»idee tho«e 
5 specifically Mentioned herein may be made in the system and 
apparatus described herein and depicted in the accompanying 
drawings without departing substantially from the concent 
of -the present invention. Accordingly, it should ba 
clear-iy understood that the apparatus and system described 
10 and illustrated herein is exemplary only, and is not 
intended as a limitation on the - scope aC the present 
invention. 
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l. AC least: axis device -Co enahTa 
structure to various desired levels c ompri sing; 

(a) a housin^r 

(b) a piston means slidably mounted, within 3aid 
housing above rha lower end of said bousing 
wherein the area between said piston and 
lower housing defines a chamber? 

(c) porting means leading to said chamber/ and, 

(d) a viscous solution for i ntr od u ction into and 
removal from said chamber for enabling 
aovamant off caid pintan and said structure 
to the desired level, said solution 
compri s ing a fluid component and a solid 


2 - the device of claia 1 wherein said hnm-sing may be 
made of any- composite or mnt-arlal soxglcient to withstand 
heavy compressive loads. 
15 3* The device of claim 1 wherein said housing 

includes a. has* fozsud by any composite or wtarial poured 
into said housing and hardened in place with said housing - 

4. The device of clatm 1 wherein said pi ston may be 
made of any composite or material sufficient to withstand 
20 heavy compressive loads. 

3. Ttie device or cTatm 4 wherein said piston 
contains a seal in sealing engagement with said piston and 
housing preventing the escape of matter from staid chamber. 

6. The device of claim 1 wherein said, poxreiraj »w>s 
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(a) a matter retention means cannactad in line 
with inlet means to prevent said matter- £roa 
escaping from said chamber - 

7. The devica of claim l wherein said porting means 
5 comprises! : 

(a) a matter escape co n trol urnnfl connected, in 
line with outlet means to allow said matter- 
to eeoepe at any given sate when eeid matter 
escape control means is opened/ and, 

10 (b) a filter means connected in line with, said 

matter escape control means to allow said 
liquid and/or gaseous matter to escape 
through said outlet means after said matter 
is inserted through said inlet means, and 

IS allow said particle matt er to remain in said 

**abor at a level eaactlsteat with seid 
piston and the structur e, 

8. The device of claim 1 wherein said parting means 
comprises inlet and outlet means are located within said 

20 piston. 

9. The device of claim 1 wherein said port ing moans 
comprises inlet and out let means are located within said 
lower end of said housing. 

10. The device a£ claim 1 vhervin said porting 
25 comprises inlet and outlet weans are located within said 

piston and the lover end of said housing. 

11. The device of claim 1 wherein said porting means 
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